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Tropheryma whipplei Endocarditis 

Technical Appendix 

 
Technical Appendix Table 1. Classification of the patients with Tropheryma whipplei endocarditis according to the Duke criteria and 
with the inclusion of positive T. whipplei PCR analysis on blood specimens as a major criterion* 

Patient 
(Ref) 

Major criteria Minor criteria Duke 

Blood 
culture 

Echocar-
diography 

Cardiac 
history Fever 

Microbiological 
evidence 

Vascular 
phenomena 

Immunologic 
phenomena 

Current 
criteria 

Tw 
blood 
PCR 

Modified 
according 
to PCR 

Our series 

1 A Pr A A A Y A P Neg P 
2 A A A Pr A A A R Neg R 
3 A Pr A Pr A A A P Pos D 
4 A Pr Pr Pr A Pr A D Neg D 
5 A Pr A Pr A A A P - - 
6 A A A A A A A R - - 
7 A Pr A A A A A R Neg R 
8 A Pr A A A Pr A P - - 
9 A Pr Pr A A A A P - - 
10 A Pr A A A A A E - - 
11 A Pr A A A A A E - - 
12 A Pr Pr Pr A A A P Pos D 
13 A Pr A A A A A R - - 
14 A A A Pr A Pr A R Neg R 
15 A Pr A Pr A A A P Neg P 
16 A Pr Pr Pr A A A P Neg P 
17 A Pr A Pr A A A P Neg P 
18 A Pr Pr Pr A A A P Neg P 
19 A A A Pr A A A R Neg E 
20 A A A A A Pr A R Pos D 
21 A Pr A A A Pr A P Pos D 
22 A Pr Pr A A Pr A P - - 
23 A Pr A A A A A R - - 
24 A Pr Pr A A Pr A P Pos D 
25 A Pr A A A A A P Neg P 
26 A Pr Pr A A A A P - - 
27 A Pr Pr A A A Pr P - - 
28 A Pr Pr A A Pr A P - - 

Literature 

1 (1) A Pr Pr A A Pr A P - - 
2 (1) A Pr Pr A A Pr A P - - 
3 (1) A - - - A - - * - - 
4 (1) A - - - A - - * - - 
5 (1) A - - - A - - * - - 
6 (1) A - - - A - - * - - 
7 (1,2) A - - - A - - * - - 
8 (1) A - - - A - - * - - 
9 (1) A - - - A - - * - - 
10 (1) A - - - A - - * - - 
11 (1) A - - - A - - * - - 
12 (1) A - - - A - - * - - 
13 (1) A - - - A - - * - - 
14 (1) A - - - A - - * - - 
15 (3) A Pr A - A Pr A P - - 
16 (4) A Pr A A A A A R - - 
17 (5) A A Pr A A A A R - - 
18 (6) A Pr Pr A A A A P - - 
19 (6) A Pr Pr Pr A A A P - - 
20 (6) A Pr A Pr A A A P - - 
21 (7) A Pr A A A Pr A P - - 
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22 (7) A Pr A A A A A R - - 
23 (7) A Pr A A A A A R - - 
24 (7) A Pr Pr A A Pr A P - - 
25 (8) A Pr A A A A A R Pos D 
26 (9) A Pr A A A A A R - - 
27 (10) A Pr A Pr A A A P - - 
28 (10) A Pr A A A A A R - - 
29 (11) A Pr Pr A A A A P - - 
30 (12) A Pr A Pr A A A P Neg P 
31 (13) A Pr Pr Pr A Pr A D - - 
32 (14) A Pr Pr A A A A P - - 
33 (15) A Pr A Pr A A A R - - 
34 (16) A Pr Pr A A A A P - - 
35 (17) A Pr A Pr A Pr A P - - 
36 (18 A A A A A A A R - - 
37 (19) A Pr Pr A A A A P - - 
38 (19) A Pr Pr A A Pr A P - - 
39 (20) A Pr A - A A A R or P - - 
40 (21) A Pr A A A Pr A P - - 
41 (22) A A Pr A A A A R - - 
42 (23) A A A A A A A R - - 
43 (23) A Pr A A A A A R - - 
44 (23) A Pr A A A A A R - - 
45 (23) A Pr A A A Pr A P - - 
46 (24) A Pr A Pr A Pr A P - - 
47 (25) A - - - A - - - - - 
48 (26) A Pr Pr A A A A P - - 
49 (27) NA NA NA NA NA NA NA NA NA NA 
*Ref, reference; A, absence of the criterion, Pr, presence of the criterion; *, Only one patient among this series fulfilled the Duke criteria for the diagnosis 
of endocarditis before cardiac valve explantation; -, Not available or Not applicable; P, Possible; D, Definite; R; Rejected. 

 
 
Technical Appendix Table 2. Proportion and geographic distribution of Tropheryma whipplei endocarditis from 702 French patients 
from the series of Fournier et al. (28) with blood culture negative endocarditis referred to our center for diagnostic purposes from 
May 2001 to September 2009* 

French area Number of T. whipplei endocarditis (%) Number of patients tested 

Metropolitan France   

Alsace 0 4 
Aquitaine 0 11 
Auvergne 0 7 
Basse-Normandie 0 3 
Bourgogne 0 2 
Bretagne 0 9 
Centre 0 47 
Champagne-Ardennes 0 3 
Corse 0 2 
Franche-Comté 0 6 
Haute-Normandie 0 5 
Île-de-France 0 92 
Languedoc-Roussillon 1 (7.1%) 14 
Limousin - - 
Lorraine 0 7 
Midi-Pyrénées 0 18 
Nord - Pas-de-Calais 0 10 
Pays de la Loire 4 (15.4%) 26 
Picardie 1 (8.33%) 12 
Poitou-Charentes 1 (2.6%) 38 
Provence Alpes Côtes d’Azur (PACA) 0 269 
Rhône-Alpes 9 (8.5%) 106 

French overseas administrative departments   

Guadeloupe 0 1 
Martinique - - 
Guyane 0 7 
Réunion 0 3 
*Main significant differences are observed between Rhône-Alpes area and Centre, Île-de-France, and PACA areas (p = 0.03, 0.03, 

and <103
, respectively) and between Pays de la Loire area and Centre, Île-de-France, and PACA areas (p = 0.01, 0.001, and <103

, 
respectively). 
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Appendix Table 3. PCR and histological results for samples from 28 patients with Tropheryma. whipplei endocarditis* 

Patient Leukocytosis Hypereosinophilia Increasing CRP 
Saliva 
sample 

Stool 
sample Blood sample CSF Small-bowel biopsy

1
 Cardiac valve 

1 Y Y Y PCR- PCR- PCR- - - PCR+/PAS+/IHC+/Cult+ 
2 N N Y PCR- - PCR- - - PCR+/PAS+/IHC+/Cult+ 
3 NA NA NA PCR- PCR+ PCR+/Cult- PCR- PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
4 NA NA Y PCR- PCR- PCR- PCR- PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
5 Y NA Y - - - - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
6 N N NA - - - - - PCR+/PAS+/IHC+/Cult- 
7 NA NA NA PCR- PCR- PCR- - - PCR+/Cult+ 
8 NA NA NA PCR- PCR- - PCR- - PCR+/Cult- 
9 NA NA NA - - - - - PCR+/PAS+/IHC+/Cult+ 
10 NA NA NA - - - - PAS-/IHC-/PCR- PCR+/PAS+/IHC+ 
11 NA NA NA - - - - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
12 N N Y PCR- PCR- PCR+/Cult- - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult

2
 

13 N N Y - - - - PAS- PCR+ 
14 NA NA Y PCR- - PCR-/Cult- - PCR-/PAS-/IHC- PCR+/Cult- 
15 N N Y PCR- PCR- PCR- PCR- - PCR+/PAS+/IHC+ 
16 Y N Y PCR- PCR- PCR- PCR- PAS- PCR+/PAS+/IHC+ 
17 N NA Y PCR- PCR- PCR- PCR- PAS-/IHC- PCR+ 
18 NA NA N PCR- PCR- PCR- PCR- PAS-/IHC- PCR+/PAS+/IHC+/Cult+ 
19 N N Y PCR+ PCR+ PCR- - PAS-/IHC-/PCR+ PCR+/PAS+/IHC+/Cult- 
20 NA NA N PCR- PCR- PCR+/Cult+ PCR- PAS-/IHC-/PCR- PCR+/Cult+ 
21 N N Y - - PCR+/Cult- - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
22 N Y Y PCR- - - - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
23 N NA N - - - - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
24 N N Y - - PCR+/Cult+ - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
25 Y NA Y - - PCR-/Cult- - PAS-/IHC-/PCR- PCR+/PAS+/IHC+/Cult- 
26 NA NA N - - - - - PAS+/IHC+/Cult+ 
27 Y NA Y - - - - - PCR+/PAS+/IHC+ 
28 N NA Y - - - - PAS-/PCR- PCR+/PAS+/IHC+ 
*Y, Yes; N, No; NA, Not available; -, Not Done; CRP, C-reactive protein; CSF, cerebrospinal fluid; PCR-, negative PCR; PCR+, positive PCR; Cult-, Culture negative; Cult+, Culture positive; PAS-, Negative 
PAS-staining; PAS+, Positive PAS-staining; IHC-, Specific immunohistochemistry negative; IHC+, Specific immunohistochemistry positive; 

1
Including duodenum (19 patients), jejunum (8 patients), and ileum 

(7 patients); 
2
A culture of T. whipplei has been obtained but the strain has not yet been established. 
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Technical Appendix Table 4. Characteristics of Trophyrema whipplei endocarditis in the literature review (negative PAS-staining duodeno-jejunal biopsy or, at least, without diarrhea)* 

Patient 
(Ref) Country Sex 

Age, 
y Cardiac history 

Presenting 
symptoms Arthralgia Fever SBB 

Involved 
valve Veg° 

Cardiac valve 
analysis 

Antibiotic with 
duration when 

available 

Outcome 
(follow-up 

duration when 
available) 

1 (1) Germany M 69 Ao regurgitation HF + stroke N N PAS- Ao N PCR+/PAS+ SXT 1 y Well, death 
2 (1) Germany M 76 Ao bioprosthesis HF + stroke Y N - Ao N PCR+/PAS+/IHC+ Cip, SXT 1 y Lost 
3 (1) Germany M 65 NA NA N NA - Mi NA PCR+/PAS+/IHC+ C 2 w, SXT 1 y Well (6 y) 
4 (1) Germany F 60 NA NA N NA - Ao NA PCR+/PAS+ C 2 w, SXT 1 y Well (6 y) 
5 (1) Germany M 69 NA NA N NA - Ao NA PCR+ C 2 w, SXT 1 y Well, death 
6 (1) Germany M 72 NA NA N NA - Ao NA PCR+ None Well (4 y) 
7 (1,2) Germany F 77 NA NA N NA - Ao NA PCR+/PAS+/IHC+ None Death 
8 (1) Germany M 63 NA NA N NA - Ao NA PCR+/PAS+/IHC+ Various antibiotics Death 
9 (1) Germany M 72 NA NA N NA - Ao NA PCR+/PAS+/IHC+ C 2 w, D 3 m, SXT 1 y Well (4 y) 
10 (1) Germany M 46 NA NA N NA - Ao NA PCR+ C 4 w Well (3 y) 
11 (1) Germany M 69 NA NA N NA - Ao NA PCR+/PAS+/IHC+ G 2 w, Blactams, SXT 

1 y 
Death 

12 (1) Germany F 57 NA NA N NA - Mi NA PCR+/PAS+ P, V, V+Fosfo 6 w 
before and after 

surgery 

Well (4 y) 

13 (1) Germany M 56 NA NA N NA - Ao NA PCR+/PAS+/IHC+ Before surgery: P+G 
2 w, P 12 w 

After surgery: V+P, P 
6 w 

Lost 

14 (1) Germany M 59 NA NA N NA - Ao NA PCR+ C 2 w, SXT 1 y Well (3 y) 
15 (3) Canada M 48 N HF + stroke N NA - Ao Y PCR+/PAS+ C +V 6 w, C +SXT 6 

w, SXT 14 m 
Well (14 m) 

16 (4) UK M 66 N HF Y N - Ao + Mi Y PCR+ Cip+Flucoxacillin+G, 
V+G+R, C 4 w SXT 

12 m 

Well 

17 (5) France M 66 Mi prolapsed HF NA N - Mi Y PCR+/PAS+ D+H 18 m Well 
18 (6) France M 72 Ao+Mi 

Bioprostheses 
HF NA N - Ao + Mi Y PCR+ C 2 w, SXT 1 y Well (4 y) 

19 (6) France M 59 Mi regurgitation HF NA Y - Mi Y PCR + C 2 w, SXT 1 y Well (1 y) 
20 (6) France M 56 N HF NA Y - Ao Y PCR+ C+G 2 w, SXT 1 y Well (5 m) 

Death 
21 (7) Switzerland M 54 N Peripheral 

embolism 
Y N - Ao Y PCR+/PAS+ C+G 4 w, SXT 1 y Well (4 ½ y) 

22 (7) Switzerland M 78 Coronary heart 
disease 

HF N N - Ao Y PCR+/- C+G 2 w, SXT 1 y Well (4 ½ y) 

23 (7) Switzerland M 70 N HF N N - Mi Y PCR+/PAS+ C 2 w, SXT 1 y Well (2 y) 
24 (7) Switzerland M 76 Heart 

insufficiency 
Stroke N N - Mi Y PCR+/PAS- C 2 w, SXT 1 y Well (2 y) 

25 (8) Switzerland M 50 N Weakness, 
weight loss 

N N - Tri Y - AmxClav, C, 
D+H+SXT 

Well (1 y) 

26 (9) Spain F 57 N HF Y N - Ao Y PCR+ C 1 w, SXT 18 m 
Ongoing 

Well 

27 (10) Denmark M 51 N HF Y Y PAS- Ao Y PCR+/PAS+ Amp+G+M 3 w, 
Cip+M+Dif 10 d, 

Mer+Cip+M+Dif 5 w, 

Death 
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Patient 
(Ref) Country Sex 

Age, 
y Cardiac history 

Presenting 
symptoms Arthralgia Fever SBB 

Involved 
valve Veg° 

Cardiac valve 
analysis 

Antibiotic with 
duration when 

available 

Outcome 
(follow-up 

duration when 
available) 

SXT 1 w 
28 (10) Denmark M 67 N HF Y N - Ao Y PCR+/PAS+ P+G 4 w, SXT 1 y Well (9 m) 
29 (11) UK M 38 BAV HF Y N - Ao Y PCR+/PAS+ NA NA 
30 (12) Spain M 51 N HF N Y - Ao Y PCR+/PAS+ V+G, V+G+C, SXT 1 

y 
Well (1 y) 

31 (13) Czech 
Republic 

M 33 BAV Stroke + 
Peripheral 
embolism 

Y Y PAS- Mi Y PCR+ V 3 w, Cip 6 w, C 3 w, 
T 6 m 

Well (6 m) 

32 (14) UK M 58 Cardiomyopathy HF NA N PAS- Ao Y PCR+/PAS- Antibiotics Death 
33 (15) France M 61 N Weight loss NA Y PAS-

/PCR+ 
Ao Y - Amx+G 3 w, SXT 13 

m 
Well (13 m) 

34 (16) Germany F 80 Ao bioprosthesis HF NA N PAS-
/PCR- 

Ao N PCR+ C 2 w, SXT 1 y Well (1 y) 

35 (17) Tunisia M 62 N Stroke + 
Peripheral 
embolism 

NA Y PAS-
/PCR- 

Ao Y PCR+ Amx+G, Cefo 3 w, 
SXT 1 y 

Well (2 ½ m) 

36 (18) Switzerland NA NA N HF Y N - Ao N PCR+ NA NA 
37 (19) Canada M 65 BAV HF N N - Ao Y PCR+ V, SXT 1 y NA 
38 (19) Canada M 51 BAV Peripheral 

embolism 
N N - Ao Y PCR+ V 4 w, SXT 1 y NA 

39 (20) Czech 
Republic 

M 68 Coronary heart 
disease 

Valve 
dysfunction 

NA NA - Ao NA PCR+ NA NA 

40 (21) Switzerland F 51 N Stroke Y N PAS-/ 
PCR- 

Mi Y PCR+/PAS- SXT 1 y Well (1 y) 

41 (22) USA M 78 Heart 
insufficiency 

HF N N PAS- Ao N PCR+/PAS+ V+G NA 

42 (23) Switzerland M 64 N HF Y N PAS-/ 
PCR- 

Ao N PCR+ P+G 6 w, SXT 2 y Well (36 m) 

43 (23) Switzerland M 53 N HF Y N PAS-/ 
PCR+ 

Ao Y PCR+/PAS- C 6 w, SXT 1 y Well (32 m) 

44 (23) Switzerland M 55 N HF Y N PAS-/ 
PCR- 

Ao +Mi Y PCR + SXT ongoing Well (1 y) 

45 (23) Switzerland F 55 N Stroke Y N PAS-/ 
PCR- 

Mi Y PCR+/PAS+ C 6 w, SXT ongoing Well (6 m) 

46 (24) USA M 43 N HF + stroke NA Y PAS- Ao +Mi Y PCR+/PAS+ SXT ongoing Well (7 m) 
47 (25) Switzerland NA NA NA NA NA NA - Mi NA PCR+ NA NA 
48 (26) UK M 50 BAV HF Y N - Ao +Mi Y PCR+/PAS+ C 2 w, SXT ongoing Well (9 m) 
49 (27) USA NA NA NA NA NA NA NA NA NA PCR MS+ NA NA 
*Ref, Reference; SBB, Small-bowel biopsy; Veg°, Vegetation; BAV, Biscupsid Aortic Valve; -, Not done, NA, Not available; Y, yes; No, no 
Peripheral embolism, Peripheral arterial embolism; Stroke, Acute ischemic stroke; PCR MS, PCR electrospray ionization Mass spectrometry 
Amp, Ampicillin; Amx, Amoxicillin; AmxClav, Amoxicillin and Clavulanic acid; Cefo, Cefotaxime; Cip, Ciprofloxacin; D, Doxycycline; G, Gentamicin; H, Hydroxychloroquine; M, metronidazole; Mer, meropenem; 
P, Penicillin; R, Rifampicin; SXT, trimethoprim and sulfamethoxazole; T, trimethoprim; V, vancomycine; y, year(s); m, month(s), w, week(s). 
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